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PREFACE

Primary Dermal Irritation GLP Study Report

TESTING FACILITY: Letterman Army Institute of Research
Presidio of San Francisco, CA 94129

SPONSOR: Letterman Army Institute of Research
Presidio of San Francisco, CA 94129

PROJECT: Medical Defense Against Chemical Agents 612772.875.

GLP STUDY NUMBER: 81019

STUDY DIRECTOR: LTC (P) John T. Fruin, DVM, PhD, VC, Diplomate of
American College of Veterinary Preventive Medlcine

PRINCIPAL INVESTIGATOR: CPT Martha A. Hanes, DVM,VC

RAW DATA: A copy of the final report, study protocol, raw data, and
standard operating procedures will be retained in the LAIR
Archives.

TEST SUBSTANCES: A. Freshly prepared Decon I consists of
hydroxyethane (ethanol) 72 + 2% phenol 10 + 0.5%,
sodium hydroxide 5 + 0.5%, ammonium hydroxide
0.2 + 0.05% and water.

B. Freshly prepared Decon II consists of crystalline

chloramine B and an equal quantity of liquid.
The liquid containes hydroxyethane (ethanol)
45 + 2%, zinc chloride 5+0.5% and water. Just prior

to dosing, the chloramine B and liquid are
mixed together.

C. Decon I and Decon II combined.

D. Control (dry 1 inch square cotton gauLze pad)

WORK UNIT: 302 Studies on Potential Dermal IrritAtion of M-258 Kit

PURPOSE: The purpose of this study was to determine the primary dermal
irritation potential of freshly pren rpd g 0nnoti,,-n of th
M-258A-1 Decontamination Kit.
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PRIMARY DERMAL IRRITATION POTENTIAL OF COMPONENTS
OF THE M-258A-I DECONTAMINATION KIT (Study 3)

An evaluation of the Prototype M-258A-l Decontamination Kit for
primary dermal irritation potential by using the modified Draize test
(t) was recently completed (2). That evaluatloni )roduced evidence of

severe irritation potential. Further testing was deemed necessary
to determine the kits irritation potential uging freshly prepared
material. The reason for this was to insure that dermal irritation

was not the result of chemical deterioration.

Deviation from standards

Rather than applying 0.5 ml of liquid test substance, the amount

was reduced to the amount needed to wet on square inch of close

clipped rabbit skin.

Chemical analysis were not conducted except for measuring pH.
Purity is unknown. Chemicals were prepared in accordance with the

components and concentrations available from the M-258A-l Kit
Manufacters. Division of Cutaneous Hazards waq responsible for the
preparation. Tables I and 2 list the co..-'nents and their

concentration. Freshly prepared compounds are asstimed to he stable,
for the duration of the test, but no tests were conducted.

-I," :_ _ . - _ i- - ..



TABLE 1 (3)

CREMICAL ANALYSIS OF DECON I
(pi1 = 10.6 - 10.7)

Component ETOH H120 Phenol NaOH NH 4 0H

% 72%.+2% q.s. 10+0.5% 5.0+0.5% 0.2+0.05%

Name ethanol water phenol sodium ammonium
hydroxide hydroxide

Molecular Structure C21H60 H 0 C H 0 NaOH NH OH

Molecular Weight 46.07 18.016 194.12 40.01 35.036

TABLE 2 (3)

CHEMICAL ANIALYSIS OF DECON II

(pH - 6.1 - 6.2)

*LIQUID PORTION ____ *SOLID PORTION

Component ETOI H 20 ZnCl 2  Chioramine B

%45+27 50+2.5% 5+0.5% 100%

Name ethanol water zinc Chloramine B

chloride (N-Chlorobenzene-

sulfamido-sod iurn)

MnIpcular Structuroj C 211 60 1 2 Znl 2  C 611 5 C NI~aO2 S

Moleculir Weight 46.07 18.016 136.29 213.64

*Equal qutantities of liquid and solid are mixed to form Decon II.

Objective of Stud1y

The objective of this study was to determine the primary dermal

Irritation potential of freshly prepared compounds used in the M-258
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Decontamination Kit. The quantity of material used was that needed
to wet a one-square-inch area of clipped rabbit skin.

METHODS

Historical Listing of Study Events

4 June 1981 Animals were clipped and held for study.

9 June 1981 Animals were weighed.

11 June 1981 Sites for exposure were randomized. Animals
were clipped and areas marked.

15 June 1981 Animals were dosed and weighed.

15-29 June 1981 Animals were observed daily, only significant

or abnormal observations were recorded.

16 June 1981 Bandages removed, 24-hr post-exposure score.

18 June 1981 72-hr post-exposure score.

22 June 1981 7-day post-exposure score, weight taken.

29 June 1981 Animals were scored (14-day post-exposure) and
weights taken. Animals were removed from the
study.

Animal Data

Animal: New Zealand White Rabbits

Sex: Male

Source: Elkhorn Rabbitry

Pre-test Conditionin:

A. Transferred from GLP Study 81005, a primary eye
Irritation study. Animals were rested for 3 weeks
after the last eye treatment

B. Animals were close clipped and test treas marked

3



Method of Randomization: Manual, Latin Square, SOP-OF-STX-34

Number of Animals on test: 6 animals - each animal had 4 test
sites and received each of the
three test treatments and a
control with no treatment

Age of animals at start of study: young adults

BodyWeight Range: 3-4 kg

Condition of animals at start of study: normal

Identification System: Ear marked as per SOP-OP-AGR-l

Environmental Conditions

Caging: Number!cage =I; Type cage used = stainless steel,
wire mesh bottom, battery type, no bedding, automatic
flushing

Diet: Purina Certified Rabbit Chow 5322 approximately 110 g
per day supplemented with about 45 g of fresh carrots

Water: Central line to cage battery with automatic lick
dispensers

Temperature: 75 + 5 F (24 + 3 C)

Relative Humidity: 50 1- 10%

Photoperiod: J530 - 2000 hr/day (14 1/2 hr of light)

Dosin, Levels

A. Decon 1: 0.04 ml

B. Decon IL: 0.04 ml

C. Decon I and II: 0.02 ml and 0.02 ml, respectively

D. Control: A dry square inch gauze pad was taped to the
animal.

Dosing Procedures

Method and frequency of administration were dictated hy
!kP-OP-STX--34. The backs of the animals were close clipped and
divided into 4uadrants designated 1,11,III and IV. Areas I and IV

4i



were intact on all animals, and areas 11 and III were abraded by
making two perpendicular scratches In the stratum corneum of Lhe skin
about 1 1/2 inch long by using an escarifier. The four application
sites were about 10 cm apart. A standard latin square table was used
to randomize the test sites (SOP-OP-STX-34).

The test substance impregnated pads were wiped over th, test
sites. A plastic strip held on by elastic tape was placed around the
animal to retard evaporation, and to insure skin contact by the test
stubstance. The test substance was in contact wi-h the skli for 24
hours. At the end of the exposure period the wrapping was -e-movH
the skin wiped if material was adherent and scored.

RESULTS

Scoring

Six animals were exposed to the chemicals. Ani-arls were scored
at 24 and 72 hr, 7 and 14 days for edema/erythema (Table 3). Tabular
data appear in Appendix A. Abraded areas (sites IL and 111) and
iitact areas (sites I and IV) were graded separately as well as

together. The scores obtained were used for a basis for
categorization. Primary irritation potential values were calculated
from the 24-and 72-hr scores.

'Ia



TABLE 3

EVALUATION OF SKIN REACTIONS (4)

Erythema and Eschar Formation

No erythema 0

Very slight erythema (barely perceptible) I

Well defined erythema 2

Moderate-to-severe erythema 3
Severe erythema (beet redness) to slight eschar

formation (injurious in depth) 4

Possible total erythema score 4*

Edema Formation

No edema 0

Very slight edema (barely perceptible) I

Slight edema (edges of area well defined by

definite raising) 2

Moderate edema (edges raised aproximately I mm) 3

Severe edema (raised more than 1 mm and extending

beyond area of exposure) 4

Possible total edema score 4*

Possible total score for primary irritation 8

*Any skin reaction more serious than severe erythema, severe edema,

vesiculation, ulceration, or necrosis places the chemical in Category

IV.



rable 4 demonstrates the primary irritation indexes for the exposed
areas.

TABLE 4

PRIMARY DERMAL IRRITATION INDEX FOR M-258A-1 DECONTAMINATIA)N KITS

Chemical Intact Score Abraded Score Combined Score Category

Decon 1 0.5 0.83 0.67 1

Decon II 0.0 0.5 0.25 1

Decon 1+11 0.33 0.08 0.25 1

Control 0.17 0.17 0.17 I

DISCUSSION

Decon I, and II separately, and combined were significantly less
irritating when applied in appropriate quantities expected under
field conditions. Compounds producing combined averages of 2 or less
are considered non-irritating (provided the intact score is by itself
less than 0.5) and placed in Category I.

In the study, the quantity of material used to dose was the
amount needed to wet one-square-inch of clipped skin absorbed on a
-otton gauze pad. Some of the compound is trapped In the cotton
gauze material and is not In contact with the skin. ResIlts from
simulated usage should be given more consideration in the evaluation
of the kit.

CONCLUSIONS

The modified Draize test demonstrated the irritation potential

7



of the Prototype M-258N-l Decontamination Kit Components, whpn
freshly prepared, are less irritating when applied in a lower
quantity. This supports the possibility of compound instability.

Damage miay 't.tve been produced by some breakdown prodv! In earlier
studies conducted (see Toxicology Series 6). The effect of age on

the components should be scrutinized.

RECOWIMNIDAT IONS

Recommendations will be made after the current series of studies

is completed.

8



REFERENCES

1. DRAIZE, J., H.Z. WOODARD, and 11.0. CATA11KY. R4ethod for the
study of irritation and toxicity of substances applied topically
to the skin and mucous membranes. J Pharmacol Exp Ther 83:377-
390, 1944

2. FRUIN, J.T. and M.A. HANES. The Primary Dermal Irritation
Potential of Components of the M-258A-I Decontamination Kit
(Study 1). Institute Report No. 101 San Francisco, CA:
Letterman Army Institute of Research, 1981

3. WINDHOLZ, M. (Editor). The Merck Index. Ninth Edition. Ragw~iy,
NJ: Merck and Co. 1976

4. McCREESH, A.H. and M. STEINBERG. Dermato-toxicology and
Pharmacology Washington, DC: Hemisphere Publishing Corp., 1977



Summary of Primary Skin Irritation Test Data

Page

APPENDIX A-1 Decon 1 12

APPENDIX A-2 Decon 11 13

APPENDIX A-3 Decon I and 11 14

APPENDIX A-4 Control 15

APPENDIX A



APPENDIX A-I

Sui;riry of Primary Skin Irritation Test Data

GP Study No. 9(119 Chemical NinvUlConc Sol-vent lrt A i ..

Date of Application 15 June 1981 Decon I 100 TNA 0.4 7fl

VrinJipal lnvestigator CPT HANES i

Irritation Scores

-Intact Skin Sites _J Abraded Skin Sites

R it i. Site Erytema Edema Site ErytheT7a Ede-a
24 hr 72 hrt 24 hr 72 hr 24 hr 72 hr 24 nr 72 hr

F8100043 1 0 I 0 0: __ ______

F F80005i~

F8 OUG_5 I 1 0 0

lF~ddJU~6 ___ 0- T 0 2J _________

FIOl0075 .. . 0 0 ' 0 0I ] __I _ _

Total: ___ I b 0  2J l 1 __ 2 1 n~
a ) 0 a ) 3 5 _ - a D 0

Ll _D/_

Intact SCo'O CI/ 2xNo. of Sites on test _J(2x3) 0. -

Abraded Score = CA/2xNo. of Sites on test 51(2x3) = 0.83
CI+cI

Totil Score 2 -x 0. of Sites on test .81(2 x6) = fl] .. . . . . . .. ..-

Pri Sr Irrit,' ion Ind .

12
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APPENDIX A-?

Susmury of P'rimary ckin I rri tAi tP ion t' t Dot j

ULP St dv No. 11019 Chemical NJ'.rlo Cornc Inl I"

Ca*a. of A iain15 June 1981 flecon [I 1100 -

Prirclnal Invvstj,,stor__CllT HANES

Irritation Scores

F I-ntact Sin -Si tc's l Abad Ski'n-Si teo:

Rabbit No.! Site Erythemna Edema Site Frytneria Ecemla
24h 2h,24 hr 72 hr. 24 hr 72 hr 24 hr 72 hri

F8100051 _____ iv T____ _______ I 0 0

F8100055 0 0 1__

F8100056 0 0 0 1~0 0_

Fio1000-7 0- ----1-- -01__ _ _0 1 0 Oj _

a - 0 b 0 a 0 b--b 2a'
To_______ 0a 0 _ 13 021'o-!

Intact Score C1! 2xNo. of Sites on test _0/(2xK31Z_= 0

Abraded] Score C,2xNo. of Si tes on test 9J2.Lz.0, 5 _

Totil Score 2-x Osj. of Sites on test _326 0.5 -__

Primlary Skin Irritation Index Cate gryI___________-



APPENDIX A-3

Suiu:c ria of Prir-ary SkiT: Irritation Test Data

GLP St Jv No. 81019 Chemica1 ;lanme Conr Solvent :Amt AoI ied

Date of Ipplication 15 June j92 Deron I + 11II - 0M% NA ,02 ml II C

Principal Investiitor CPT HANES

Irritation Scores

Inac.SknSie Abraded SkinSites
-~bi N. site Erythemia Edema Site Erythejqa Ede'"a

24 hr 72 hr 24 hr 72 hr' 24 hr 72 hr 24 hr 72 hH

F8100043 [ 111 0 0 0

F8100050 1 1 0 0

F8100051 I 0 00 0 00I

F8100055 IV t 1 1 0 0 _ I
F8100056 1-"11_Il_ 0 0 0

F83100075- 0 ( 0 ______ 0___ 0_1 oo: _, -_-__ o o,___ ,I- -

a b a 0 lb a ib a i
Total 71 1 b0 0 1 1 a 0 0

2 __ _ °0 _ 1 0

+",, + / C_+ /
_C 21

Intact Score CII 2xNo. of Sites on test 21(2x3) - 0.33

Abraded Score CA!2xNo. of Sites on test 1/(2x3) = 0. 17
CI+C.

Total Score 2 x-No. of Sites on test 3/2x6) 0.25

Primary Skin Irritation Index Category 1. ..

1Remarks
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APPENDIX A-4

Sur!iry of Prirary Skin Irritation Test Data

- ;LP *i Chemical .io Cc 1 ', I v(,,,' An,

Da, ;I i1tt i uf 1' June 191. Control______

c, :III n- t i ga to" tl' C ANCE

Irritation Score',

I lmt:-:t Skin Sites Abriir', S~it itt

Rabbi t o. Si te Erythena~ Edema S o Eyrea Le
P4 hr- 2h 2 r7 2,1h r 7 2 hr 114':r 71'h

F8 10004 3 1 V 0 0 0 0 I ___

F8100051 11I 0 0 0 0

F8 055 1 0 0 0 0 1_

R1000075 'II 0 'o 0 0

Total: 0 I0 _ a1  i 0 0 j~

+ C + /

I I _

Intact Score =CI/ 2xNo. of Sites on test 91/2x3) c0.17

Abae cr A 2~.of Sites on test 1/(2x3) =0.17_____

Total Score 2 x ii. of Si tes on test 2Z(..?{x61j.

Primar.j Skin Irritation Index__Ctery ___

Remarks:_
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